The unusual [Cu 7 (NH 3 
Introduction
Structural aspects and physical properties of polyborates (hydroxyoxidopolyborates), both natural and synthetic, have been the focus of a numbers of reviews [1] [2] [3] [4] [5] [6] [7] [8] [9] . These compounds generally contain either insular or polymeric polyborate anions partnered with metal or non-metal cations. Compounds with fewer than 12 boron atoms are particularly well-represented whilst polyborates with more boron atoms are less common. Solvothermal conditions have been recently used by Yang and co-workers to prepare H 6 [Cu 4 (l 4 8 ]Á34H 2 OÁ8B(OH) 3 [10] . The solid-state structures of these compounds feature mesoscale cubic supramolecular cages assembled from the [Cu 4 (l 4 8 ]Á32H 2 O [11] . Ammonium copper(II) borates have been used as fungicides and have other potential commercial applications [4] . This manuscript reports a self-assembly synthesis from aqueous solution of a closely related compound: [H 3 O] 4 [Cu 7 (NH 3 ) 2 (H 2 O) 4 {B 24 O 39 (OH) 12 }]Á13H 2 O (1). The opportunity for self-assembly in aqueous solution of the templated polyborate species arises from the ease in which a variety of polyborate species are readily available (dynamic combinatorial library [12, 13] ) from B(OH) 3 via fast, pH and boron concentration dependent, equilibrium processes [14, 15] . The cations present are able to influence the structures of materials that crystallize from solution through non-covalent interactions [16, 17] (Fig. 2c) 3 ligands, can be found in the large channels which can be clearly observed along the c axis (Fig. 3) .
Elemental analysis data, TGA data and IR data were obtained for 1 and these were all consistent with the formulation obtained by the XRD study. The calculated p-XRD pattern was in good agreement with that obtained by experiment on the crystalline product (see supplementary information). These data, together with elemental analysis and TGA data indicate that the sample was homogeneous and that the crystal selected for the singlecrystal study was representative of the bulk sample. The TGA plot shows multistage thermal decomposition to give a residual mass close to that predicted for an anhydrous copper borate of composition Cu 7 [27] [28] [29] [30] [31] [32] . The process are likely to involve loss of interstitial H 2 O, and NH 3 , dehydration of the hydroxyoxidopolyborate. NMR data for 1 was not obtained as it was insoluble in H 2 O and organic (CDCl 3 , CD 2 Cl 2 , THF) solvents. The IR spectra of 1 displays a broad H-bonded absorption centered at 3233 cm -1 (m(OH) and m(NH) and intensity B-O bands centered at 1356, 1036, 985 and 857 cm -1 that can be assigned [33] to asymmetric B trig -O and B tet -O stretches and symmetric B trig -O and B tet -O stretches, respectively. Strong lower energy bands were not observed. Magnetic susceptibility data were obtained on 1 at room temperature (291 K) using an Evans Balance and a v m of -2,738 9 10 -6 cm 3 mol -1 was obtained. Solid state, variable temperature dc magnetic susceptibility data has been reported for the related compound H 6 
Expermental

General
All chemicals were obtained commercially. Fourier transform Infrared spectra (FTIR) were obtained as KBr pellets on a Perkin-Elmer 100 FTIR spectrometer over 450-4000 cm -1 . TGA and DSC analysis was performed between 10 and 800°C (in air) on an SDT Q600 V4.1 Build 59 instrument using Al 2 O 3 crucibles, with a ramp temperature rate of 10°C min -1 . Powder XRD were obtained on a Philips 1050/37 X-ray diffractometer equipped with an iron filter, using Cu-K a radiation (k = 0.154056 nm) with a continuous scan between 2h = 5°-75°and Philips E'Pert software. Single-crystal X-ray crystallography was carried out at the EPSRC National Crystallography service at the University of Southampton. CHN analysis was carried out at OEA laboratories Ltd in Callington, Cornwall. 
X-ray Crystallography
A suitable crystal (0.050 9 0.045 9 0.020) mm 3 of 1 was selected and mounted on a MITIGEN holder in perfluoroether oil on a Rigaku FRE ? equipped with VHF Varimax confocal mirrors an AFC12 goniometer and a HyPix 6000 detector diffractometer. The crystal was kept at T = 100(2) K during data collection. Cell determination, data collection, reduction, scaling and corrections were performed using CrysAlisPro [34] Using Olex2 [35] , the structure was solved with the ShelXT [36] structure solution program, using the Intrinsic Phasing solution method. The model was refined with version 2018/3 of ShelXL [37] using Least Squares minimisation. 
Crystal Data
Conclusion
